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S^SSl METHOD FOR MANUFACTURING LIGHT EMITTING DIODE DEVICE 
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[Sa^gje^asi 2002-047982-8 
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S^s:)!! YOONJoon Ho 

[^ei^^eis] 710116-1454626 

[^^fflsl 137-073 

[^4:1 Ajg^^Aj MS:=? M^Zm 1709-3S g^Xl^dF lOIS 

I^^l KR 

[^xii mm^ xu2^2\ f^soii ssi, mmm xii605°i 

oil °J§h S^^M S S^i^UCL OIBIoi 
(21) CHBiei 

^^^^^ (ei) 

Vl^m^m 20 e 29.000 
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[mm 



0 2! OS 
11 m 461.000 m 

495.000 ^ 

1. fi^^/H-SA||/H(Ea)_1S 
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^113fl^6)l ^7l^o.s. o^^si^ ^^-g- 7^)1231(1^:^5}-. ^71 ;^113n^:^sq- :^7l 
^^S. o]^ ^^-g- ;^ll33ifl^-^sl., ^7l ;Hll3fl^# 7]^^S. ^^S. 

vJi\^^s\^^ ;HU4^^1 'U^]S. ol^o^^|-£s. ^Aj^rj-ji, ^7l ;^14 

2l]€^^ ^l53iflBi«-oil ti>A>^ol ^^^S ^^^tb ^, ^ll^JflH-^l- 7]^o_ 

S. m,5^^^m 7]S\ a>A>^^ ^A^^1.:£S. s-j^^oiq- 

^^^<^] ^:^]^o] ^^^^J-^ LED dLP^V^ tiVA}^ ^^^ol -g-ol3:>Jl, 7l^^ 
el-B^Bll^J-2.S ^^^^-^^^-1^ LED <iwJ-# Jl32}-« ^^ <1S]-^1 51 

tlr ^t^^^Sl 7<\t\^ ^^Al^ ^ ^^H. Sti: ^>««>^2l ^;^].ol 

711^^ ^ SJTII ^rf. 
£ 4 

tq-<^l^^(LED), ^el-l-=, ^A>^, 
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cfol^c(L ED) ^^>^ 42: wj-^ {METHOD FOR MANUFACTURING LIGHT EMITTING 
DIODE DEVICE} 

41, 51, 61 : elJE.^Bll<y 

42,53 : LED^ 

43 , 54 : ^olo^(wire) 
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44 : 
52 : 



<i4> nfoj^^dight emitting diode, o]^}^ LEDe]- GaAs. AlGaAs, GaN, 

InGaN ^ AlGalnP sj-^l- -^S^l (compound semiconductor) ^1]^^ -f-^fl ^ 

nf<y:tb i^^^ ^ ^;^># ^^Vnf. 

<15> LEDCLight Emitting Diode) ^7^^ ^l^^^ ^^M] 7]^9] , 

^^(blue)4 ^^-^Cwhite) 4*^1^^^ n^^<^l ^-a^^^^l 4e^-^i. LED^ i^l^l- 
:^Hlcfl ^^S. H -%-%-7}^]7} ^tfl£)ji oj^c^. i^^^^CSur f ace 

mounting device) LED rli^M ^cf. 

<16> :£ 1^ LED i^7\^ a^^^V^ LED 4i:^V^ 1-^ ofl 

^A] ^xlS. 5111 71 (2)1- 7>^li3^, >^7l 5fl7l^l(2)^ ±^ ^o] 
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^^^o] ^7] *S-^>^(4)^ tifl^lsl^, St^o]o]6\] o]^ ^^(5)5i|- LED ^ 

LED i;^>s] ^^^^ ^^^m '^^^^<y 7]^^ ^(color), ^^17] 
oj&l^ LED s-A^^ 1^1-a^o.s. LED ^<^1 ^>-§-5]^ ^fls 

'^Hl sisfl l^^sl^l^V, -^^^ LED ^^*>7l ^tb ^^6\] cge^^ 

LED n^]^] ?|£sq- ^iE Z]-^5L<^1 ^ 

. S£*l-, ^l-^tl: S^^^^ LED ^rfl^]^]^ sfl^l^lofl o\tW ^£ ^il- ^^7l tcfl^ 

oil, ^ ^£7V ^^ol oj^cf. 

£ 2^ ^Hflwj-.?^<H1 ic)-€- S.^ LED i:^>^ ^^1- ^4^1 ^^SS^i . 

5]JBH.efl<y(2i)3i-, >a-7l Hi^HBii<y (21)^1 <a^# H5:)_s.j^ofl ^a^^ . 

3^171^1(22)^, ^1-71 3fl7l^l(22) ifl^^ el^He11o](2l) ^i-:^oil LED ^(23)2f, ^ 

7] 3fl7l;^l(22)xfl^<^l ^^5]<H LED ^(23)^ ^J:^>^ ^^7ll(25)S. <:>l^<H^i4. 

<^lsit3: ^2fl 1}-^^ LED dii^]-^ /^fl^ £ 3^ ^S^><^ -^-5^-^.^, e|^H£ll 

■a ^^d(a)-^£-#(b)-^Hel-l-3(c)-^^^j-^i- 1^ 5!l-olc^^tg(d)^ofl^Al ^^(e) -^^o. 
S. 01^01^4. ^M'HlA^. 5^:^=^11^(31)^ LED ^J-^^*>7l ^tb ^ll3(|^-^(31a)5q- 
^7] >llisfl€^(31a)<^l ^^i^^ ^^-g- ;^l25i|]€^(31b)i2l- ^7l /«lll5ll€^(31a) 

^ ^olSli^ 7l5l ol^Slol ^^1^1-^ ;^l33fl^-f (31c)S ol^c>l;^ljI, c-l 

5l:BH5ll<a(31)^ ^^^11 sq-ol 01^1^ oil ^z^^o] 7j-^>jL 

7> #^ H^#ol ^^^^q-. JE 3^ (c)^ = ^ -^nm ^91 ^^S.^^, el 
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HS2ll^(31)^ 2fl^^ ^1-^ ^^-^S. A>-g-^ ;^l2,3sn^^(31b.31c)^ 

^l^tt Ire-l^Vs^ ifl^7V ^ ^i^l^l^Bfl^ sfl7l^l(33)» ^^dtl:^. 

4^1^1(33)^ 5:i:BHefl^(31)^ ^ll2)l€^(31a) ^^^<=^] LED^(34)1- 

^}JL, ^7] LED ^(34)2|- ;^l2.32fl^^(31b,c)l- ^^^H^^tb^^. I'H^-^S, £ 3^ 
(e)^ -^71 5^71^1 (33)^^<^1 %-^^]^ LED ^ ^ ^^^^^ 

W. 

<2i> <a«l:^-2-S., LED ±7\9] 7}^ ^ ^^1^^ "^^^^ ^(growth) 91^ ^■ 

^# ^^-Sifl<^l ^ ^^-2.3. 91^ ^ n. 

^v^s]. ^ ^oiofl 7ioi^ 5fl7l^ ^ Ir'a^fl^ ^5l-<^l Si^. 

<22> H^c-ll. £. 2 ^ £ 34 ^o] ^EflHj-^o^ LED ^^>5l ^-f, 
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<24> ^ ^Vr^^ ^^^17] ^ *H ^^S.^^ , ^ 

<25> ^^^^1-71 ^tb ^^^^^-^^A-l, ^ ^t^^ LED ^o] ;^ll3fl^ 

^^1; ^7] =sll<a^ ^ll~3^^-^«^l ^ ^££7}- S^^-i- 

^/^l; ^7l BlHHefl^a^ ^I4,53fl€-^<H1 ^A>-ir<^l ^^^§>^ ^ 

^1; ^7l ^lli^fl^^ ^Hl ^1--^^ LED^^ ^2>5:>^ cl-Tjl; ^7] 

^ LED ^7] y^]2,3^^^% si\.o]o]s. ^^€rV^ ^7] ^3}-^ LED^4 s^-ojol 

:e.J:*>S^ ^^1; ^^-71 ^B.^^]]<^^^ m^^^^ 7l^AS. ^12,3 

^ ^^^^ <=>]^ ^^}^ ^^Z^^S. -§-<5l*>7fl aVAV^^ 
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t^-1^V<^, ^ ^'^^ LED ^o] >Hll3ll^-^5q-, ^7] ^ll3fl^o]l ^7]^c^S. ^ 

^5]^ ^^-§- ^1231]^^^, ^7] ;5fll3)]^«.2f ^7l^CLS o]:^ ^^^5^^ ^ 

4.53ill€^<Hl ^U>^ol ^^1; ^7l ^U^^l^^ 

^ ^ll4€-¥- ^<=>fl ^^S. ^ol LED ^^i-«>^ ^71 LED 

-^-71 ^l2,32flEi«-^ z^zj- cq-ojo^ ^^s->^ ^^1; ^1-71 LED ^4 5q-olo:| ^^^^o] 

^4 ^^>^ ^fl^o^ -g-^^l^l-Tfl ti>A>ig^ ^^^^ ^ 9X^^. ^ 

ziB^ji, ^ ^^^^ c1-<^1^:£ iii;^> 42i ^^^<^] 9X0]^^, ^7] £^ ^ 

^1^ ;^14,53^€^51 Ag, Ni, Pd, Cr ^ *>M-S ol^ol;^lji, ^li~3sfl^^^ £ 

•^f^^ Ag, Au ^ <^1^^^ ^ 9X^. 

SEtb, ^1-71 ^ ^^i^i^ cf^^-l^^ ^7] ti]-A>ig ^711 oil 
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<29> o]^}, ^ w-*]. :£Tg^ ^s^H ^ ^^'^l LED ^;^>^ «J-^<^1 cfl^V^ ^i- 

^^^^1^1^ olel^V 71^2^^ 71 AV^^ ^^a^VM- 7l^^S 

LED rt^f^ ^IS^^^ -e.<?lcf. 
<32> ^jE.^ LED 4x^>^-Hel-#:B ^^^ii-^l w>S. #^<^1 ^^^fl 2fl7l^l ^a^^v ^ 

-2-S.Ai, ^ ^T^oil t^^^ T^^-^S. 
<33> £ 4^1 (a)<Hl £Al^ wl-fil- ^o], LED ^7]^ J:<el7>l- ^ 

^^^^V^ e]:^HBfl<a(41)# ^-^^tti^. '^M, ^7] 5]:B^efl<y(41)^ LED^o] ^J-Sj- 
« ^11311 ^^(41a)5q-, ^7] ;^lll3fl€^(41a)<^l ^7]^o_S. 

^>-i-€ ^I23fl^^(41b)5!^-, ^7] ;^ll3i|l€-^(41a)^ ^7]^o.^ ^-iSslS^ ^1^ ^^^s]cH 
<?1#^^^^ A>^^ ^l33t|l^-^(41c)^, ^1-71 ;^ll5ll^^(41a)l- Afolofl ^ji <^42\ 
^^<H1 ^^1^>£^ >a-7l ^ll3£|l€^(41a)'^l ^^IS. ^^^5)^ >fl4,5sll^^(41d,41e)S. o] 
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<34> >a-7l<^lAi, ;^l4,53)l^^(41d.41e)^ ^7] ;^113fl^-^(41a)* tfl^l^o.^ ^ 

^^}7\] LED ^<^l^i S-^^l-^fe ^«3^>7fl 

-^(41d,41e)^ ;Hll5ifl^^(41a)* ^}o]c>\] tl]-g-£l£^ tifl^ls^P^, ^^lls^fl^-^ 

(41a)^l LED ^oll^i «o^^>Sl^ cfl^fl^o.^ ^ 9X^ ^^^^ 3.7]^ 

<36> 4h^.A-1, -§-^l^>7fl ^1-71 <=>^^ A>ol^o)l ^^^7> ^^^Sl^ ^-f , 

<37> oi^^oij- ^-^^ E| 511 <a( 41)0] ^^^5)13, ^7l El (41)51 <ai^ 
^ £ 4^(b)fe Hl^Hell'a(41)^ vfBl-i^ ^M, 

el:^Hefl<a (41)21 z]- sfl^-^l- n 7]^<^] ^^l- z^-^ t]-^ ^^^^ ^^-^^ 

^4. ^ ^^^^l^ife LED ^ol ^^^^JL ^-^H^^^ ^ll~;^l3sfl€^(41a~41c)^ ^ 
S^^'^l «r^, Ag, Au ^-^S :£#*>^, tiVAV^o.^. o] 

-§-€ ^l4,53Jfl^-^(41d,41e)^ 9X'^ ^^}^<^] <^11- l-<^ Ag, Ni , Pd, 

<38> ZL cf^, #:e.^ ^el-s-c^^o] i::i^*>£.s., ^7] sl:^H2il<a 

(41) ^1 S^^oil w>S. LED^(42)^ ^2j-3>ji, ^7] LED ^(42)^ ^-^4 >a-7l sl 
^^efl^(41)^ ;^l2,3s]l^^(41b,41c)S 4^1^(43)S <?i^^4. :£ 4^ (c)^ LED ^ 

(42) ^^2]- 5!l.o]o:|^Tg^ sl:E.Hefl^(41)* M-^i^ H^olcf. 
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<39> ns^ji q-A^, s. 4^ (d)<^l £^1^ «>5q- ^o], >a-7l el:£Hefl'a(41)<Hl LED 

4<^1 JM.^ ^^l<^l<^l^ife LED ^;^>5l ^^o] ^ol*>£S. sgfg^ ^o. ;^v- ^ig^^] ^efl^ 
«^^(44)1- ^>^^*>^-^o1, <^1^<^1 4€- ^BllSS ^^o] 7>^*>cf. 
<40> >^V7l ^^^^^lofl^i Af^s)^ #^^11^^ LED^(42)<HlAi cfl^l^ o.^ s. 

<4i> nelJi, ^o] LED ^(42)2)- 5>]-oi 01(43) ^t3:^7> ^s.^ >S-Bfl 

'HlAi >^V7l elJBSefl<a(41)^ ^I4.55lltl^(41d,41e)l- ^ll3fl€^(41a)l: 7]^^^ 

tflE^ '^fl^i^f. ^, ^7] «VA>^ol ^^o.s. ^l4.5341^^(41d.41e)Sl 

<42> tq-e^-Ai, LED ^(42)<^lAi dti^ nfl , ^7] >lH,54^^(41d,41e)S "'^^l 

S)^ ^l4,53flEl-« (4ici.41e)^ S^^'Hl ^>a1-s1c>1 ^-^S. ^^S]^] ^jl ^^sfl 

^ S.o}7^ ttl-sl->H, LED ^5-^^^ 

<43> o]eitb ^ ^^^^ Hel-1-:E.^ LED ^;^Hl£ ^-g-^ ^ ^cf. 

<44> £ 5^ ^ ^l2^Ald^loil rcl-s. LED i^>^ 42: ^ ^^j^S M-h^-nE 

^4 ^o] ^12:^ ^ 9X^. 
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<45> -i^tb ^ll^^Hl^Jf ^}^7}^]S., LED ^l^l*>c1 ^7l^J:ol7># ^ 

^^i^}^ el^^eflo](5i) o. ^A^^nf. ^7] ^Hefl-y (51)^ ;^ll^^l<^l^ ^>^7> 

^ 91^^^^S. A>-g-^ ;^l23i|l^:?-(51b)5q-. ^7] ;*)1lJ^€^(51a)5i|- ^7]^o_s. ^<^S\5B. 
^ ^1^ ^^JsjcH 5>-l^ oi^^^o.^. A>-g.^ ^I32fl^^(51c)5q-, ^7] ^ll^n^^CSla)* 
A}o]ofl ^ji 'y^iA^Aj-o]] o^^i^i^^ ^y] ^lisfl^^(51a)^l ^^IS. ^A^£]fe ;^l4,5sll^ 
-?-(51d,51e)S- ol^o]^]D^, ^7] ;^lll~;^l3^€^(51a-51c)^ ^^j-^o] ^ji ^s.£.7> ^ 
•Sr ^^^S. ^^S\JL, ^7] ;^l4,52|]^^(51d.51e)^ ^^o] o^o] aVAV^o] ^o, ^^o. 

<46> £ 50^ (a)^ o]^s]. J^x^^ w>s1. ^o.^ iE.^^ e) c^5l]<y (51)^ ^ 

<47> ■^>7H1A-1, ^H,52fl^^(51d,51e)^ ^7l >iUJ^^^(51a)l- 7]^^^ tfl^l^o.^ ^ 

^1^1-7)1 /fl^^;^ LED ^(53)<^]Ai S-0>^^ 7]^^ 

^-^(51d.51e)^ ^112flli^(51a)» Aj-olofl -^ji tflo.3^j£S- lafl s) t:«^ , ;^ll2fl^:^ 

(51a)<Hl LED ^(53)<^lAi «j-A>s]^ ^^]^o_s, y^A}X\^^ ^ ^^^o^ 3. 

7l» ^^t^. 

<48> cf^ 7^^ s. 5S] (b)<^l £.Al^ til-Slf ly^o], £ 

sl^5.efl<y(51)5] ^ll5xl]^^(51a)l- 7l§o.s ^1 ,4,53fl^-^(51d,51e)# 
M]^t^. ^, ^^^<H1 ^VA>ia^ ^A^^Vt:!-. 
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<49> ZL c]-^, «>A>^ol ^A^^ 5l = SEfl<a(51)«^l^i, 5-1-?- €^<^1 € ^12,33^1!^ 

(51b. 51c)^ ^l^tb ^. ^112fl^-^(51a)sq-. ^12.33J|1€^ 

(51b, 51c)^ i^-'^l'H^^-^^^. ;^ll4€^(51a)» 7l$^S. ^^-^S. ;^14,5 

s11^^(51d,51e)# ^^MS.^ Hel-#^<^1 ^*fl ^f]^] ^S(52)# ^^^tl:^-. ^Infl, ^ 
71 Hel-^:^oll ^tt ^^1^1 ^S(52)^ ^^^o] -g-oitV vfl-^7> 1^ ^Efl^ ^^^] ^2iS. 

^, ^ll2fl^^(51a)<HlA-1 cfl*J=*>^ ^-^S. ^cf. S. 5^ (c)^ Hel- 

^Stb ^Bfll- :a.<?li:1-. 

<50> neli uf>|, £ 5^ (d)ol] iA]^ w><4 ^ol, >^7l sfl7l;^l(52)^ vH-^ ^113^€^ 

(51a)^ S^'S'^l LED^(53)^ ^>^^^>31, -^7] LED^(53)3f ^l2,33|)€^(51b,51c)l- 

<51> H Cf^, ^eflo] HHl-^:^ Hf«a ^^SS}. n>:5l-7HS. ^^-71 3fl7l^l(52)Sl ifl^ 

1- ^l^Als. ^^A]^ 5S1 (e)), ^^^] M-sq- Bl^SB^l<a(51)Sl 7^12,3 

^fl^i-a (5ib,51c)l- 90^S. ^^3^ ^^l-o] 7]-^t!: ^^^Sl- ^^^3r>o^ LED 
^^^tbcf(£ 5^ (f)). 

<52> >^l2^Aic^loil 9]t}^, f^Eflo^ se)-^c B|.<y LED ^]2: -§-^<^l^i el:B 

l-JE. 2||7l^l(52)Sl ifl^ig^Hl aVAV^ol ^^^S. w}:^!-^^ ^^^*>^ 33«^1 7> 

n ^azf, LED ^;^>^ ^ ^711 ^cl-. 

<53> n^JL, ^ >a-7l ;Hll,2^Al<:>^loii 4=. LED ^l^^l , ^7] elH.Hdl'a 

^ ^ll5ll^-^(41a,51a)^ ^l4,5sO^^(41d,41e,51d,51e) ^S.^ ^^^o^S.^], 
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<54> >^7l ^^^H. 27fl2^ ^a]]^ ^^1-^^ ^^^*>^ ^o] 

<^}^^. LED 47fl^ ^ ^^o^l aVAVigol ^ ^ £ ^cf. 

<55> £ 6^ (a)^ slJ^^eH-y^ ^^Hl cfltb ^A"^]^. "^M, ^1 

:^=5^1«a(61)^ LED^<^1 >fl 15^11^^ (61a) 5^-, >^7l ;^112ll^^(61a)<^l ^7]^o_s. 

"^^^<H ^l-f- ^l-§-« ^I23ll^^(61b)5q-, ^7] 13111 ^^(61a)^ 

5. ^<gs]£^ o]^ ^^^51^ ^-^ ^>-g-€ ^I33fl^^(61c)5q-, ^lisfl 

€^(61a)l- A>oloii ^ji «^2iAi>^oil ^U3ifl^«-(61a)<:>ll 'g^lS. ^^^sl 

^ ^I4.53ll^^(61d,61e)<^l cl^H, ^7] ;^1115ll^-^(61a)5+ ;*ll23q|€^(61b) ^><^H1 ^ 
21111^71- ^71 ^o.^ <?!^£]-£^ *a=^<^l ^I6^^^(61f)^, ^J-71 ;^112fl€ 

^(61a)5q- ^I32l|^^(61c) AHofl ^tils]^ ^l73ifl^-^(61g)l- c1 ^wltVcf. 

<56> ^M'HlAi, ^l73^^«-(6ig)^ ;^113ll^^(61a)ofl ^7]^o^S. <^^s\7]\:^, ;^l33x|l^^ 
(61c) ^ofl ^7l^o.^ <a^^7lul-, >^ll,3Bll^-^(61a.c) <^2=^ ^^S. ^7]^o,S. <^^S\ 
^1 ^^>£ 



<57> n^JL, ^7] ;^l6,73^€^(61f.g)^ ^I4,5sll€^(61d.e)^ ^}%7}^]S. tiVA>^oi 



^ JL, M-Dl^l LED ^' ^ i^-olol ^t^-g-o.^ A>-g-sl^ 

^I2,33l]^^(61b.61c)^ ^sl^ S^^cf. 

<58> oisltb ^-a-^ el^Hell^oil ti]:A>^^ ^^d^a-tflfe £ 6^ (b)5J|- ^cf. 
<59> ^U^€^(61a)* 7l§o.s. ;^l4~;*ll72fl€-¥-(61d~61g)7> a-^s* i^'l-^jas^ 

jo^. ^l^-l^lJl. ^I2,3^€^(61b,61c)^ ^I6;72fl€-^(61f,61g)* 7]^o_^ cfl^]^^^ 
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<60> olnfl, ;^il4— /til73fl^^(61d~61g)<Hl ^«fl ■^&|^<y ;*lllBfl^-^(61a)^ H^'S'^l LED 

^o] ;^a}-^o.^A^^ LED ^<^l^i ^7] ^14— /5ll72tl€^(61d~61g)^l .<^1^ 

<62> ZLsl^l, £ 6^1 (a)<Hl £Al^ H>S!]- ^^51 fi] el] <a o.^ LED 

<63> ^V^^ H>S!). ^o], ^ ^^^^ e:|c^5)loj^ ^^^A] ^^7^^^ ^A>ig 

^^^^ LED ^-^S^i, ^>^>^ol ^^-i: Ai^^l-o^ ti> 

^>^^ n^^^ ^ 9X^^. ^^^s. o]^o]^ ^iH^jasi 5i^H5ii<asi 

ti].A].z]-# z^-si- -g-oj^i-Tii s^l- ^ ^cf. ^^f^^l 
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l^^^^ 1] 

LED ^lisfl^^^, ^7] ^lisfl^ofl ^7]^o^S. 91^51^ ^^-g- ^12311 

€4^. ;H112«^^5>1. ^7l^o.s ^<?i5)S^ o]^ ^^^51^ ^^-g- ^l34€^S^-, 

^7] ^B.^^]]<^A^ ^14,5211^^1- tiV^l-^o] ^^o.^ S^s^V^ ^;^1; 

^lisll^^-^oil LED^^ ^J-^^^m ^7^1; 
^^■71 LED ^4 ^7l ^l2,33^€-¥-» ^^*>^ ^^1; 

^1-71 el^Hell^oil ^^^^ LED ^s]- s^-ojo^ ^^^^^ :S.J:*>£^ 

^7l ;^li^^-¥-l- 7l§^s. l-^£l;^l ;^l4,5s11€^l-/>i^^ t^^S^l ^}^& 

^7l #^51^1 ;^12, 33)1^^51 S-Oj:^ 2:^*>ol Sl^l- ^>a*>^ ^^1 

[%^^*^ 21 

^1 1 *J-<H1 ^<HAi, 



26-17 



1020030035707 ^^ 'U^}: 2003/6/14 

^7] 5]:E.H5fl^^ :*I14,5211€-^^ Ag, Ni, Pd. Cr S. S.^^}^ ^^^^S. 



[^^*^ 31 

^7] ^11-33111^-^^ Ag, Au, Pd S S^^V^ ^^-^S ^ 

41 

m^^} 51 
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[^^^ 6] 

LED ^<^1 ^ll^lj^^i^. ;^ll4li'^l ^7]^o^s. <g^£]^ ^^-i- ^]2n 

Am^^^ ^7i^o.s. o]^ ^^^5)^ ^^-g- ^i33^^^5q-, 

^1-71 sfl7l:^l ^^9] -E^^<^1 ^^^<5l *J=^>£^ LED ^ 

^^*>^ ^^1 ; 

^7] ^a}-^ LED ^7l ;^l2,3sfl^^i4 z]-2l- Sfol<:>l ^^t}^ ^:^]; 

^7] LED ^4 i3:S|£^ >a-7l 35fl7]^lS] o\]^■^S. ^^^} 

^ ^^1 ; ^ 
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7] 

^1 6 9X^^^, 

^7] ^14,55111^-^^ Ag. Ni, Pd, Cr # £^^>^ ^■^^S. 

l^^lh 81 

^1 6 Si^^i, 

^7] m~3^^^^ Ag, Au, Pd *>M-S £^*>fe cfo] 
[^^^*o^ 9] 

^7] al-A>^ ci-;^]^ s:)csB|i(yo^ ;«fll3(|^-^4 ;«fl4,53in^^2l-s1 z]-£i- 

^O.SA^ tiVA>Z|^ S^sr>^ i^^V^ ^^^S. t}^ ^o]^B.^ 

101 

^] 6 *J-<^1 ^ol^i, 
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^7] Hsl-lr^S ^^^^ 3fl7lxl^ tlj^^A^o^ ^5^-i^7fl^ol o.^ 



#^ 2003/6/14 
<^ls.Aloi ^ 
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